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Fig. 5. . Top-left panel: distribution of the oxygen abundances for the 3000 individual H II regions extracted from the CALIFA data as a function
of the surface mass density, represented with a density contour-plot. The first contour encircles 95% of the total number of H II regions, with
∼20% less in each consecutive contour. The solid-yellow points represent the average oxygen abundances, with their corresponding standard
deviations indicated as error bars for consecutive bins of 0.1 dex in surface mass density. The dot-dashed line represents the best-fitted curve for
these points. Top-right panel: distribution of the SFR surface density as a function of the stellar mass density of each individual H II region. The
contour plots represent the density of points in the distribution of oxygen abundances as a function of the surface SFR densities, with the same
encircled numbers as in the previous panel. Bottom-left panel: same distribution shown in the top-left panel, for the CALIFA and feasibility-studies
objects. The colors represent the logarithm of the integrated surface density of the SFR for each H II region. Bottom-right panel: distribution of the
differential oxygen abundance, once the dependency with the surface mass density has been subtracted, for individual H II regions. The contour
plots represent the density of points in the distribution of differential oxygen abundances, once subtracted the dependence on the surface masses
densities, as a function of the surface SFR densities, with the same encircled numbers as in the previous panel. The solid-yellow points represent
the average values for the abundance offsets, with their corresponding standard deviations indicated as error bars, for consecutive bins of 0.1 dex
in surface SFR density.

by a simple linear regression. The surface star-formation den-
sity scales with the surface mass density with a slope of α =
0.66 ± 0.18, again, below the expected value derived in semi-
analytical simulations for the mass-SFR relation. Note that a
comparison with a simulation taking into account the described
local relationship is not feasible at present, since no such simu-
lation exists to our knowledge.

This relation indicates that the HII regions with stronger star-
formation are located in more massive areas of the galaxies (i.e.,
towards the center). We explored if our result is affected by
young stars that biases our mass derivation. However, we found
that our surface-brightness and colors (the two parameters used
to derive the masses) are not strongly correlated with either the
age of the underlying stellar population or the fraction of young
stars. Even more, the SFR density presents a positive weak trend
with the B − V color, not the other way round.

Like in the global case, these two relations between the
oxygen abundance and the surface SFR with the surface mass
density may induce a third relation between the two former

parameters. In fact, there is a trend between the two parame-
ters, much weaker than the other two described here (r = 0.59),
as expected from an induced correlation. Figure 5 bottom-left
panel illustrates this dependence, showing the local-M-Z rela-
tion, color-coded by the mean surface SFR per bin of oxygen
abundance and surface mass density. There is a clear gradient
in the surface SFR that mostly follows the local-M-Z relation.
In this figure we can see a deviation from this global trend
in agreement with the results by Lara-López et al. (2010) and
Mannucci et al. (2010), in the sense that there are a few H II re-
gions with a low metal content and high SFR for their corre-
sponding mass surface density (bottom-right edge of the figure).
However, all together they represent less than a 2−3% of the
total sampled regions, and therefore cannot explain a global ef-
fect as described in these publications. Furthermore, the stochas-
tic fluctuations around the average values at this low number
statistics may clearly produce this effect, since there are other
H II regions in the same location of the diagram with much lower
surface SFR.
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